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(54) INTEGRATED OPTICAL DEVICE FOR BRANCHING OF PLURAL DIFFERENT WAVELENGTH 
CHANNELS AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To decompose optical wavelength channels with 
respect to spectrum and to simultaneously detect them by 
optically coupling output waveguides to output points and 
leading wavelength channels outputted from a layered 
waveguide to photodetectors. 

CONSTITUTION: Plural inputted different wavelength 
channels are led to a diffraction grating 3 in a layered 
waveguide 2 and are spatially separated from one another 
by dispersive diffraction to different directions. Dispersively 
diffracted wavelength channels are led to plural output 
points P1 to Pn, which are spatially separated from one 
another, on an edge 21 in the layered waveguide 2 and are 
outputted to the layered waveguide 2. Output waveguides 
a1 to an constituted in a form of a band-shaped optical 
waveguide built on a substrate 1 are optically coupled to 
output points P1 to Pn. Output waveguides a1 to an lead 
the wavelength channels outputted from the layered 
waveguide 2 at output points P1 to Pn to photodetectors 
d1 to dn built in the substrate 1 . 
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(5) 44 6 0 1 

8 

mft*>l£Z>ii^5Zii\Z$>Z>. C©^fe©«^lcigil§8§ 
©fcftlCtfiljjWfextf^ + ^-Bi&S-c*^. «W8t 
LTm>&n*3WWB©fMK5f5»i. M*.\iifZ97 
V> 01. Gustavsson ) IZtMDtiilC rjtff jfi^^fltU- 
+figligl#&tt}l§ (Traveling wave semiconductor laser a 
mplif ierdetectors) J 7-f h U^K-^LT 8t 
(19 9 0*p) . S610-61 6 ^— s?ice&3nT 
V**. 2 0 OMb/sfflf-i'l^-h^cn^Ill 
B*<p i n*h^-f^--Ht^T»*c:t*tC©SX 

[0 0 14] »*«6{CE«©9lia©«l^tt. ft&UJB 
#C-€-©^®©fc©©^Rlr*s^Gn. BV»eyM/-h 

T»«jiiajr*&»ic«iftffifflr*«'&ic*vi*fitt 

S. 

[0 0 15] C©58W©»««I7 KlB«©«if£ttSj@tt 

[0 0 16] l/0»bB#Bl. 2 KE«©«WKH-r* 
S*S6, 7£E«©ttfiKtt. lOt^TCSiR^ 
©SfeKSffi»tffl*^*3-&T*>S^?ItE-C*4. 

[0 0 17] »*«8»cE*©f6»Ha, JR*l&WE©fc 

©©saros^^.Ttiss^i' *;Hfc5fr«T*&» ©»« 

[ooi8] *«#ae2fc±*3R»rt3e*»? i v*;i' 
£ft©ftg^*;p#SBJ3a>&ioA;&^*fc 
— "3X»«*©fcfi^**JkM!inA*a» ^SB^'NfeSI 
5ns. T#7^*Rtfial«&^£flM.S-ig©5* 
D3t#gB^fil^nT^3 0 (T-U--f> (H.F. Mahlei 
n) ©aX Wft&M$a%-Kb*»*«7 7'f/TOa 
50 (Fibre-optic communication in the wavelength-di 
vision multiplex mode) J 7Hrt 7>F -Ox 
{fXs—T-yY 3"77-4 (Fibre and Integrated 

Optics ) , SI4#. S3 3 9-3 7 2^->* (19 8 

3^) mm . cti6©««r*c©BW©fc©c4efflFF 
trca*. c©aa«aw«ijK«jnA#a5jcc»uT^Rr 

[0 0 19] B#St8fcE«©S69!l::«fcD» SttttlUt 

jtan«aus^&anA#^©«ft©&fi9 i +^©*& 
jda*3|>» 6«»j»^©»— ©xi***©**y *;u© 

[0 0 2 0] 89J&JB8 lcB^!m©«nMMtMMt 

^9, ioi:Eisnw«. 

[0 0 2 1] «2fc«8fcE*©«Wtt-«WfcgiMi«9 

xtti o»cE«©«fife^v»T» -^©flaw-r^T©^ 

[0 0 2 2] *kWftSffittlc*Sl?*«Uft*tttt. 
AA*tttt&tMMUS©ttaftftai*R:&9l 1 1 
50 b 1 3 fcEf&S*XTV»<E>. 
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[0023] zv&mz&-j<$k®yt¥mw<Dmxmi 

&tfx£**S'HbnXfc»LT^*. »*3B14JCE« 
ibft^t^5fi»f**-r<5. i^Sl 5, 1 6 ICE* 
L^Lrn6©XglCJ:OffilRl»»0«*L 

DgftoT^S. 

[0025] 7 tcffi«<D^ffijcj;n««a»ca 

1 2lC|BS^^^g§«l3e^^^lC^3gT# 
*. B*B1 1. 1 2Tllff«Wft»ll«W»tt»0(R 
B*©«fc J: 0 ft£$n* J: 3 ft«&B£;g* 

[0 0 2 6] 

[0 0 2 7] B 1 fcSm*»«©«ftlC«** 1 ±fc* 
l9l^»^3&fi5Afc^«^KK2, &&<DA*^&B4 
0, *»©M*#iftKa^anatf*ftC!>3tttfflSd 
l-dn*fft»3nW5. B2lC5KL&«#BAK:,fc 
ntf, 1 0*©A^M»4 OtfBWMt 

4 ic^-r^ 5 k« a aasseb 4 o a u v y*K8SM> 
[0028] #ffl*w«»tt*nteflwrsia*jflip 1 

^pn^6U»WjWfcf*RSnfc««USd 1-dn 
[0 0 2 9] ftHMVitn liff*©ajR*«5|:t 

fc. ^ft< tt>n*©m*^iSK&^>ft<^t>nflcD 
3^ffi»«R*tftttftttfc&ftV>. gilTttn=63* 
©ffl*»«»Rtfffi*»««tj|S-&$n&n = 6 3 ©CD 

[0 0 3 0] dMftl/^^&rftttA^ir^Ai -A. 
ttA*W«K4 0^A**tlT«JR*r*A*jKl O'v* 



(6) 4$BB 3 F4- 3 4 4 6 0 I 

i0 

»«W«B2*Ttittfi^**Aai -A. ttffltt 
WttB2(D»2 1 a>HV»±tc»jft$nfeB«r«7^v« 
»-T3J4B7»C^lC«fc6r»5RLT7pSn-5 

[0031] #?\mmtsntcitL&^**)vxi -a. 

^^ftlfcft^Ai -A. fit Btt«*B2lCfcD 
mVtmfc&2<DB2 lCOtB^J^ftSa 

[0 0 3 2] #Hl*3»«tBttJinicA*$nfciftfi^^ 
*^*«*BfcBftanTVi*36IWH»-^il<. *»B 

[0 0 3 3] *»C#l<i:LTB 1 fc**"*««©BaDErtt 

[0 0 3 4] H5fc^T<fc"5lC I nP^^Ifill 

Lt)*RT*5tttRSAWVy7 7)ll 0 1, Ay 7 
7ll 0 1 _h<D I nGaAsP^^IiSll 0 2, 
$SS1 0 2JL©I nP*6j4S*;t-il 0 3. */t 
-1103i©InGaAs 9^ & AdftKB 10 4 Rtf 
HHKBl 0 4±oi nP^^ittll 0 5£<f*£ 

BBiwnshs. s«jai o 5±^tt«A«s i n. 

[0 0 3 5] Bl©/^->W±T»i*h^'f5}--HO 
— b!>^/ 1 0 9fttfrfeft. C©H-hT>^Hn^lcH- 

k H-y$nrcSs 1 ©«£fc«n* F-tr^T* 

COH-t!>ytti£*Xtt'f*>ttA^J:Dff'5C: 
fc#-e**. »MJIl0 5#xh:**S/-+fcgE»cF- 

mztkcz^mvmmLfzffl&i 1 9©«wicBHrt- 

[0 0 3 6] »2©/^->B±TttB»«ttr F-7 

anfcttui i o 5jWM»a*sn*. «;t«T i p t 

0 tnx^n, ttttB l o 5 jjepttttftB i o 6 *<dH l 
l 6 sjrvvrftMrrs. 

50 [0 0 3 7] » 3 05/^->I±-CBv A^ t LTO^ 
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aWO/tHH 1 0 33LX<n3iyT>?\z£t)fct>tiZ 9 £ 
©Xy9 : >^liflAtfCH4 /Hi fcJB^fcRfctt-f:* 

[0038] ms<Drt*->mf$m<D#&\z\z> jb«» 

a n^X^H 1 0 7 J:i0HlJ$n5. 7X^110 

Wa?X?Hl 0 7HCVDftlCctO«ffi^n-5 
S i N, *6««Ci3»«T**, 

[0 0 3 9] v^bi o i<d;\9— >\*m2\z¥mm 

[0 0 4 0] »4©/1^->ffi©Xy^>>y©SHc*T 
7 1 0 3 ©7X^1 1 0 7 ©«t#«£-r-5fB 

[0 0 4 1] -^tD^iCVX^^l 0 7Rtf*2©VX* 
B^&tfttsn&BWm X^>W9tg i o 2 

ttLfcCH, /Hi fc£SRfctt^:fr>Xy^>^a«3i 

1X^5. 0H^«O2 + ^l?<D«|«lJcJ:^^2OVX^e 
CO^^CO^JC, A*»«B4 0 1 0 3 ©Kffl 

lfcfl*fi«0Xyf>^:J:t)U y^iSBiltx 
yf^W. cint>£fcCH< /Hj fcJ:*KJ6tt 

« K) <omm& 2 Rtf a l - a n Sttf fcHRKHF 3 fc— » 

«<x^?>4f*n^. 

[0 0 4 2] S6 0/^->B±1?H *?©H*Hfe» 
[0 0 4 3] ft*ttttttt^a«dlCj||Ftt. 1 ©CD 

x br * * s/-T* h^*f h t# fcasrr* c <t 

ft^i-Sfc-tffiSaRSnTt^. 1. 0 5^mt^ 

[0 0 4 4] ««fl9tt**K:J:Dttft«nfcaB©»& 
fc/t?7 7JBl 0 ltt2Mm*jB^.<5»S*«-r*. ff 
ttJBl 0 2141. 0 5 jinHD^yr/ftfiRtf 0. 5 a 

Tfc£ B K1X/icD/P3ttl /zmtfeD, Jg»/i0JP$tt 
0. . T^T©£n£e>J§«l[llCDXfc? 

[0 0 4 5] I nP^6^Stel«nJgJcH-y*tl 



(7) W4-3 44 6 0 1 

±fc3ietH-rfc«&fc. m\zffi®$)w*9->xmtf>&M 

[0 0 4 6] *-*-F<OA*««»4 0(D«ttO. 2 
Ai m<D U yi?&2(Di£&\Z. 0*MP©jJ| 
*mt>~TfcV>\Z, »<AMl 0"C«ittf±l 0° <DT 
# £ Kit* * HMM * ? TUWfT 5 J: 3 \zm\i tix 

»»4 0^<03tA*O»-&JCX^ h^©»»**hy 
[0 0 4 7] MfibfcHSrft^att, 'JV^7^-S 

[0 0 4 8] tUft%ttft<Z>miBM:4 nm4>?**;MHfll 
[0 0 4 9] Ui*iK8 a 1 - a n « 1 

ss«-rsR3Di±r«a^<5«fc3^»^tu outer 

©3»SB(DraiHtt5 Ox 1 0 0/im l ©S«:Wr*#> 
Htt-B«»E<lljart-*c:t 3»«"e#*. &1fft:£«#> 

SSftXCXatEii'eo-tOfiB^S^C*. /Vy Ftt^x 
[0 0 5 0] *hm-Hdl-dnH JBlKttff 

sfcat, «M«bT*-5CHo©jB±icEBan*. * 

[0 0 5 1] CCDftJBWTtta/hfc^JWRTIBftft^WMI 
tel. 6mitiT^^o C©5H»i6©a^tCBlnir ad 
/nmO»B*«»BO»4 0*»-ppIIBT»«. RSftS 
40 ^3*6JB4*TXH»0Xtt»lXtt»2X»4»3fl!> 

[0 0 5 2] ^n6CD* h y-f *- HD 1 -D 5 tt* h 
y-f*-Fd l-dniW«fc«jaE-r*Jlt39«T?e, s 

[0 0 5 3] *h^-f*-Hdl^dnCDglt 
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[0 0 5 4] (B3t»*ttttl Mm©ffSft«rr*lfc«W 
B^*/tHH 1 0 3tcJ:D*?J0. 7nml:«^^ 

B-raztKcfcoadc-T?** (H-fu/a»*fps#fFw 
■&na»93i705 mobbih) . 

[0 0 5 5] »ft*fi«t-5»^*A-)Bl 0 3fi^ 

-an. 4 0©Jfcft©H^©B*fttf*h^f*--Fd 
1 - d n © & & CD m M comM tfitiOk £ i* £ *V5 J; 3 ICS 

[0 0 5 6] SBl©Xtf^^'>-Xie-C«S«±»CA*!X 
771101, SliSJgl 0 2fttf 1 /zm©»S&WT* 

i o 3jWfcB$iir6n*. n©#n— JB103 

»S 0 #1 - >»aiiT*8S 2 , al-a 

n, 4 o^f^offl^-^^T^^c^^t^-r^r^x^ 
sn*. *lt«ul«hc i *-c©a«wxy^>iffc 

t^TT InGaAs P^^toifiil 0 2 
[0 0 5 7] *^T»2 0Xfcf ^+S/-IgT* h^-f 

!*©&«>©»#**, Bu$nfc»»ii o 2±\zm 

5 I nG a A s^6jS5BKH 1 0 4Rtf 0. 5 /zm© 

[0058] Mxe^^^-isn £©«?#&«« 

[0 0 5 9] * ic* a 9 - ymi&tim® izm^rc® 
&m<D®&tmmzfttins -t©BBi©/^->HT 

[0 0 6 0] *9E»ii«fc«fcOHa$nfc8fi©x^ 
h;UU>vtel. 3^m^Ll. 6 iLm<D£Z.%\Z$> 
A nm(D^^^)imm<D^\Z 10 0^^)1^ 

* J U ^ * **H»fc J: D £ ©«BT?tt*/?i©*^ 0 *o 

[0 0 6 1] H7fc«*n«:2:©S5WlC*tf<»BI45R 
#«l*E©ft»teBLT*D, ±tLT— 3Xf±B»© 

ffietr^isms 8 ic £ d a i *: jr-tk b ts^t^^ 
[0 0 6 2] H7^-rSfittinA#T©^raa?»g 



(8) 4$B8¥4-3 4 4 6 0 1 

-toBiSmttft t SBBfi t »itttt WJE < »» L TB* 
♦IS. «^.tf2imS 8fi»l . 5tfm©««©ifcfiAo 
"CSBU SBSttl. 28wm&^ll. 3 8wm© 

[0 0 6 3] SBBft* 6BB7 7 9 £^LTfttt£ 
h«3l!ISXiMl4 4 LT«««nfcA*»W4 OK 
± D 2 ©jg 2 1 ±0A^J,§ 1 0 "\tt*n. A 

*jfti 0TB«*«»2«t»^A**n*. mvmm&2 

[0 0 6 4] Hi K^^S^S'&tBBl;:* ffl*^ 
p l-pnTBtt»«Blceftfc»^*n&tB*Watt5 
al-an^SMSg^tWA: -A. 
*-Kdl-dn^<. ^n^O^h^t-Nl 
^dnttftl. 4 jxm©=F*iy:/8fcfi£*T* I nGa 

as p^sfpsna©^*«r*D, -€-n»cj:D l. 2 

8-1. 3 8 Mm©««©BS7ir^^©XA<Knd 
M. ZtllZfcVTl. 5 jKm©««««©3fc2S«»8© 

[0 0 6 5] 0*r»?J4a[*L<tt¥SPH»:l/--1f©»T 
«l^$nfc3fe2lfi3§8lC^tT'J hn-*««rr*y 
hn-EBKB^nTV**. ^KB^* U 
-If tttt 1.53 Mm©»W*ft©fcft©»tt»lC J: 0 

IaJPf^^ 3 ©M©*»tt«Btt*©#*;frffl r e 
^A*jStlO^«^T«[U Ai3&-C\tZ.<Dyt&A 

30 a»«a»4o*^AAsn*. 

[0 0 6 6] «ta«*BBT«3t«)K:, ilC^TA 
*^SK4 0<Dmfr±mmz1SL&<DU-1f 8*B^ctE 

B&mNFFaau hD-jfcft©££*fcB#n*. 
[0 0 6 7] H7 I^TSIB©iftffl«*©lRlJ:©fc«>fc 

0**1. 3Mm#jS0)&fi«(Dfci6cD^iifflg4^bT 

Brtsnw*. 

[0 0 6 8] HD<«fflBB&lRlK"rsfc»JCA^WB 
40 &4©fflffi4 l#fcB««l. 2 8-1. 3 8uml:^ 
L£$tl»ikil0X£tt3 o C©«B4 lT©RJ*BF±B3»t 
1. 5 3/im©Eftffi£bT«<£2K:U™- *©&#£ 

ait^rSjro &«?&tt3 1 £©fl8©3K0ittS&5© 
®#r#&T5 2. 3 6 'T** (??ymB4 
V>) . Sfcttftl. 5 3ixm©JtJC»-r*fB4©*»tt 
50 »^3 36^^|njr e^A*jStl 0 ^|6j^oTtt«Sn, 
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«fPH¥4- 3 4 4 6 0 1 



15 

#far e 3 1 £2 8. 3 6° 

[0 0 6 9] Ati&l 0TBtt»»»2+^AA«n5 

riiftfS8 3 1i:2 8. 3 6 0 (Oft 0 * 

fo £CO7fcte^5 0T£*fr^ai*;£p 1 — 
oT»#J$n, ^rMjtt»^S»3 1 £6 0. 5 4° CD 
M0» SAW Ifvviffi) . ifcgl. 3um« 
!S4:*T&3 7 0 ©a*©fcfcfc*L</hSWa«B»* 

[0 0 7 0] X&£*rr* 

[0 0 7 1] H7TttfBf*Ofc«>irn=4 35«attnT^ 
[0ffi<Dffl#fcift?J!] 

[an c©«9ifc*^<ifcaa^«©-*ii«f<o^ 

[04] H2^-r«*r3RIV-IVfccfc*BrffiH-C»2>- 
[05] H3fc»T«n»»V-Vfc±SllfrHH-C*S. 



70 



iff 



[0 6] SSlCTKTTt^Uiggco^sig-e^^, 

[07] mm?mmmi<!>ni&m<»¥mm'?s>&. 

[WWW] 

1 

2 
3 
4 

8 5tinm^ 

10, 10 0 
2 1 ft 

4 0 A**SH» 

102 ytm&® 

*/t-Ji 



1 0 3 
10 4 
1 0 5 
1 0 7 
1 0 8 
1 0 9 
1 1 9 

al-an ffl*SH»5 
dl-dn Tfc&fflgg 
p 1 ~p n thij&L 
r Nrn, re :5f6] 
Ao , Ai —A. 



[01] 



[02] 




2 ^107^ 




« 



(10) #KJ¥4-3446 0 1 



[03] [^4] [05] 




Mymnm^m 8025 v>9—;\yt 



—10— 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
/ ^FADED TEXT OR DRAWING 

(Zl BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



